Key Summary Points {#FPar1}
==================

**Why provide this review?**In light of recent omega-3 (OM-3) fatty acid cardiovascular outcomes trials (CVOTs), there is a need to understand key differences between available OM-3 products.**What was learned from this review?**In the statin era, CVOTs of combination OM-3 fatty acids \[eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA)\] have not shown reduction in cardiovascular disease (CVD) events.Recently, the Reduction of Cardiovascular Events with Icosapent Ethyl--Intervention Trial (REDUCE-IT) showed that prescription (Rx)-strength EPA (icosapent ethyl) plus statin resulted in a significantly lower occurrence of CVD events versus placebo plus statin \[17.2% vs. 22.0%; hazard ratio 0.75 \[95% confidence interval (CI) 0.68--0.83; *P *\< 0.001\] in patients at high risk for CVD events; these findings should not be extrapolated to other OM-3 products.OM-3 dietary supplements are not approved as over-the-counter medications, have no approved clinical indications, and are not subject to the rigorous regulatory standards required for medications; safety issues including variable content of EPA and/or DHA, inconsistencies with labeled quantities, poor product quality, and impurities have been documented.Among Rx OM-3s, DHA/EPA combination OM-3s should not be substituted for the EPA-only product (icosapent ethyl) as they are not therapeutically equivalent and DHA may raise low-density lipoprotein cholesterol.

Introduction {#Sec1}
============

The omega-3 (OM-3) fatty acids eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) may have a preventive role in the development and progression of atherosclerotic cardiovascular disease (ASCVD) \[[@CR1]--[@CR4]\]. While both EPA and DHA reduce triglycerides (TG), DHA may raise low-density lipoprotein cholesterol (LDL-C) \[[@CR5], [@CR6]\]. Currently available OM-3 products in the US are either prescription (Rx) medications or non-Rx OM-3 dietary supplements (e.g., fish oils) \[[@CR7]\]. Although OM-3 dietary supplements are available, there are no Food and Drug Administration (FDA)-approved over-the-counter (OTC) OM-3 medications in the USA. Among available OM-3 products, most contain a combination of DHA and EPA, with the exception of the Rx OM-3 product, icosapent ethyl, which contains only high-purity EPA \[[@CR8]\].

Interest in OM-3 products has been renewed because of the recent completion of several large, randomized, placebo-controlled cardiovascular outcomes trials using Rx OM-3 products (CVOTs; Table [1](#Tab1){ref-type="table"}) \[[@CR9]--[@CR11]\]. The impact of combination DHA + EPA \[1-g capsule containing 840 mg of OM-3 (460 mg EPA and 380 mg DHA)\] was evaluated in two of the recent CVOTs \[[@CR10], [@CR11]\]. In A Study of Cardiovascular Events in Diabetes (ASCEND), DHA + EPA was evaluated in patients with diabetes but no known cardiovascular disease (CVD) \[[@CR10]\]. The Vitamin D and Omega-3 Trial (VITAL) assessed DHA + EPA as primary CVD and cancer prevention in men aged ≥ 50 years and women aged ≥ 55 years \[[@CR11]\]. The impact of the EPA-only Rx OM-3 product, icosapent ethyl (2 g twice daily), was evaluated in the Reduction of Cardiovascular Events with Icosapent Ethyl--Intervention Trial (REDUCE-IT) in patients with TG 135--499 mg/dl despite optimized LDL-C on stable statin therapy \[[@CR9]\]. A significant reduction in the primary cardiovascular (CV) outcomes endpoint was demonstrated with the EPA-only Rx OM-3 in REDUCE-IT, whereas no significant reductions were found with DHA + EPA combination formulations utilized in ASCEND and VITAL \[[@CR9]--[@CR11]\]. These disparate findings from recent OM-3 CVOTs underscore the need to better understand the differences between the various available OM-3 products. Although such differences have health and safety implications for patients, oftentimes neither health care providers nor patients have sufficient knowledge regarding these differences \[[@CR12]--[@CR14]\]. Therefore, health care providers can play an important role in providing clear and accurate information to enhance understanding and enable well-informed decisions regarding OM-3 products.Table 1Summary of recent OM-3 CVOTs: ASCEND, VITAL, and REDUCE-IT \[[@CR9]--[@CR11]\]CVOTASCEND (*N* = 15,480)VITAL (*N* = 25,871)REDUCE-IT (*N* = 8179)OM-3 product (ingredients)OM-3 combination (DHA + EPA)OM-3 combination (DHA + EPA)Rx OM-3 (icosapent ethyl \[EPA\])Total daily dose0.84 g^a^0.84 g^a^4 gPatient populationPatients with diabetes but no known CVD, aged ≥ 40 yearsPrimary prevention population of men aged ≥ 50 years and women aged ≥ 55 yearsPatients ≥ 45 years with established CVD (or aged ≥ 50 years with diabetes and at least 1 additional risk factor) who had elevated TG despite optimized LDL-C on stable statinPrimary resultsNo significant difference in the incidence of serious vascular events^b^ between group receiving OM-3 combination versus placeboNo significant difference in the incidence of major cardiovascular events^c^ or invasive cancer versus placeboThe risk of major ischemic events^d^ was significantly lower with icosapent ethyl versus placeboSignificant improvement in overall CV outcomes?NoNoYes*ASCEND* A Study of Cardiovascular Events in Diabetes, *CVD* cardiovascular disease, *DHA* docosahexaenoic acid, *CVOT* cardiovascular outcomes trial, *EPA* eicosapentaenoic acid, *LDL-C* low-density lipoprotein cholesterol, *OM-3* omega-3, *REDUCE-IT* Reduction of Cardiovascular Events with Icosapent Ethyl--Intervention Trial, *TG* triglycerides, *VITAL* Vitamin D and Omega-3 Trial^a^380 mg DHA and 460 mg EPA^b^Composite of nonfatal myocardial infarction or stroke (excluding confirmed intracranial hemorrhage), transient ischemic attack, or vascular death excluding intracranial hemorrhage^c^Composite of myocardial infarction, stroke, and death from cardiovascular causes^d^Composite of cardiovascular death, nonfatal myocardial infarction (including silent myocardial infarction), nonfatal stroke, coronary revascularization, or unstable angina in a time-to-event analysis

This narrative review describes therapeutic applications for OM-3 fatty acids, focusing on critical differences between OM-3 dietary supplements and Rx products with an emphasis on the results of recent OM-3 CVOT findings. This article is based on previously conducted studies and does not contain any studies with human participants or animals performed by any of the authors.

Therapeutic Applications for OM-3 Fatty Acids {#Sec2}
=============================================

Hypertriglyceridemia: Rx OM-3s {#Sec3}
------------------------------

The FDA-approved Rx OM-3s have been reviewed extensively \[[@CR15]--[@CR17]\] and include various combination products containing both DHA and EPA (Lovaza^TM^: GlaxoSmithKline, Research Triangle Park, NC, USA; Epanova^TM^: AstraZeneca, Wilmington, DE, USA; Omtryg^TM^: Trygg Pharma, Arlington, VA, USA; Vascepa^TM^: Amarin Pharma, Inc., Bedminster, NJ, USA) \[[@CR8]\]. These Rx OM-3 products have clinically proven efficacy and safety and are indicated as an adjunct to dietary interventions to reduce TG in adults with severe hypertriglyceridemia (TG ≥ 500 mg/dl) at 4 g/day. However, evidence is lacking on the potential benefit in the reduction of pancreatitis risk in this patient population \[[@CR8], [@CR18]--[@CR20]\]. The American Heart Association (AHA) recently issued a science advisory on OM-3s for treatment of hypertriglyceridemia, stating that Rx OM-3s, at 4 g/day, produce TG reductions of approximately 20--30% in patients with high TG (200--499 mg/dl) and reductions of ≥ 30% in those with higher TG (≥ 500 mg/dl), noting LDL-C increases with DHA-containing products in the latter group \[[@CR21]\]. The 2019 AHA advisory concluded that Rx OM-3s (DHA + EPA or EPA-only) are clinically useful for reducing TG after any underlying causes have been addressed and diet and lifestyle strategies implemented, either as monotherapy or an adjunct to other TG-lowering therapies \[[@CR21]\].

Role in CVD {#Sec4}
-----------

The potential impact of OM-3 fatty acid supplementation on CVD risk and outcomes in both primary and secondary prevention populations has been the subject of extensive study \[[@CR22]\]. A systematic review of 79 clinical studies of OM-3 dietary supplementation concluded that, based on high-quality evidence, EPA and DHA "do not have important positive or negative effects" on either mortality or CV events. In addition, based on moderate-quality evidence, it was concluded that OM-3s had little or no effect on other measures of CV health in primary or secondary prevention \[[@CR22]\]. A 2017 AHA science advisory on OM-3 supplements for prevention of CVD did not recommend OM-3s for prevention of CVD in patients with diabetes mellitus and prediabetes, noting a lack of consensus on the recommendation for patients at high CVD risk, although use in those with established coronary heart disease (e.g., past myocardial infarction) was considered reasonable for potential modest benefit \[[@CR23]\]. Also of interest is a meta-analysis of eight randomized clinical studies of patients with hypertension that concluded that fish oil supplements had a statistically significant, but relatively modest effect on blood pressure compared with blood pressure-lowering drugs and thus should not be considered an alternative to guideline-recommended blood pressure-lowering medication for patients with elevated CV risk \[[@CR24]\]. Another meta-analysis of ten trials concluded that there was no support for supplementation of OM-3s at approximately 1 g/day in people with history of coronary heart disease for secondary prevention of CVD events \[[@CR25]\]. Despite extensive interest and research, there is a lack of consistent support for OM-3 dietary supplements in CV risk reduction. As the potential for Rx OM-3s in CV risk reduction appears promising, it is instructive to review the recently published OM-3 CVOTs.

Key OM-3 CVOTs {#Sec5}
--------------

The results of the three most recent, large, randomized, placebo-controlled CVOTs evaluating the impact of OM-3 products are summarized in Table [1](#Tab1){ref-type="table"} \[[@CR9]--[@CR11]\]. Although the primary CV endpoint was achieved by Rx EPA in REDUCE-IT, the DHA + EPA OM-3 combination formulations did not achieve their primary CV endpoints in either the VITAL or ASCEND trials. The lack of CV benefits with the DHA + EPA OM-3 combination was a disappointing finding given the promise of earlier reports with dietary supplements in prior clinical trials. In particular, the Gruppo Italiano per lo Studio della Sopravvivenza nell'Infarto miocardico (GISSI)-Prevenzione study reported that use of a DHA + EPA OM-3 combination significantly decreased the rate of death, nonfatal myocardial infarction, and stroke in patients who had experienced a heart attack within the prior 3 months \[[@CR26]\]. Similarly, among patients with heart failure, the GISSI-HF study showed that a DHA + EPA OM-3 combination reduced all-cause mortality and CV hospital admissions \[[@CR27]\]. Potential reasons for the findings of the earlier GISSI study not being borne out in VITAL and ASCEND could be differences in study design and populations, the agents and doses utilized, differences in use of contemporary medical therapy, including statin use, and potential biases in the older studies \[[@CR22]\].

In REDUCE-IT, primary CV endpoint events (i.e., CV death, nonfatal myocardial infarction, nonfatal stroke, coronary revascularization, or unstable angina) occurred in 17.2% of patients in the high-dose Rx EPA (icosapent ethyl) group compared with 22.0% of patients receiving placebo \[hazard ratio 0.75 \[95% confidence interval (CI) 0.68--0.83; *P *\< 0.001\] \[[@CR9]\]. This corresponded to an absolute difference of 4.8% (95% CI 3.1--6.5) between groups and a number needed to treat of 21 (95% CI 15--33). Based on the results of REDUCE-IT, icosapent ethyl is now also indicated as an adjunct to maximally tolerated statin therapy to reduce the risk of myocardial infarction, stroke, coronary revascularization, and unstable angina requiring hospitalization in adult patients with elevated TG (≥ 150 mg/dL) and established CVD or diabetes mellitus and ≥ 2 additional risk factors for CVD \[[@CR8]\]. The potential benefit of an EPA-only Rx product for CV risk reduction was first reported in the Japan EPA Lipid Intervention Study (JELIS) \[[@CR28]\], which found a significant 19% relative risk reduction in major coronary events with high-purity EPA plus statin treatment compared with a statin alone in Japanese patients (hazard ratio 0.81; 95% CI 0.69--0.95; *P *= 0.011).

Differences in OM-3 fatty acid composition may also have contributed to disparate CVOT findings. It is possible that, beyond TG lowering, pleiotropic effects of EPA on other lipids/lipoproteins, inflammation, oxidation, phospholipid membranes, and plaque \[[@CR2]\] may have contributed to the CV risk reduction demonstrated in JELIS, REDUCE-IT, and other smaller trials \[[@CR29]\]. In light of the recent OM-3 dietary supplement CVOT data \[[@CR25]\], the European Medicines Agency Committee for Medicinal Products for Human Use concluded that DHA + EPA combination formulations are not effective in preventing further heart and vascular problems in patients who have had a myocardial infarction and recommended removal of authorization for such use \[[@CR30]\]. More recently, the 2019 European Society of Cardiology and European Atherosclerosis Society (ESC/EAS) task force guidelines recommend that, in high-risk patients with TG between 135 and 499 mg/dl despite statin treatment, the EPA-only OM-3 icosapent ethyl (2 × 2 g/day) be considered in combination with statins \[[@CR31]\]. Similarly, in the USA, the 2019 National Lipid Association (NLA) position statement recommends treatment with icosapent ethyl for ASCVD risk reduction for patients aged ≥ 45 years with clinical ASCVD or ≥ 50 years with type 2 diabetes and ≥ 1 additional risk factor who have TG 135--499 mg/dl on maximally tolerated statin, with or without ezetimibe \[[@CR32]\].

Additional factors that may influence CVOT findings include OM-3 dose, definition of primary composite CV endpoint, and study population. The total daily dose of OM-3 was much lower in VITAL and ASCEND (\< 1 g/day total OM-3 per each 1-g capsule) than in REDUCE-IT (4 g/day high-purity Rx EPA). GISSI-Prevenzione and GISSI-HF had positive findings despite relatively low doses of OM-3s (≤ 1 g daily); however, these studies may have had inherent biases, and GISSI-Prevenzione is a much older study, conducted before the modern statin and contemporary medical era. The primary composite CV endpoint varied between the studies (Table [1](#Tab1){ref-type="table"}, see footnote); for example, in REDUCE-IT, coronary revascularization and unstable angina were included, in addition to CV death, nonfatal myocardial infarction, and nonfatal stroke. Differences in study populations should also be considered. REDUCE-IT evaluated the impact of high-dose Rx EPA treatment in patients with established ASCVD and in high-risk primary prevention patients with elevated TG (135--499 mg/dl) despite optimized LDL-C (41--100 mg/dl) on stable statins. ASCEND and VITAL evaluated patients with diabetes without established ASCVD and a primary prevention population, respectively. Among the positive CVOTs, only REDUCE-IT carries sufficient scientific weight based on current standards of practice, and thus its results may become an important potential consideration in the setting of patients who have or are at high risk for ASCVD. Of note, the treatment group in REDUCE-IT had a higher rate of hospitalization for atrial fibrillation or flutter compared with the control group (3.1% vs. 2.1%; *P *= 0.004). However, those taking icosapent ethyl did have a significantly lower risk of stroke compared with the control group (hazard ratio 0.72; 95% CI 0.55--0.93; *P *= 0.01) \[[@CR9]\]. A nonsignificant increase in the risk of bleeding, without an increased risk in life-threatening bleeding, was also observed in the icosapent ethyl group. As such, periodic monitoring is advised for patients taking icosapent ethyl with other medications that may increase the risk for bleeding. Another CVOT of interest is the ongoing STRENGTH trial, which is evaluating an Rx DHA + EPA combination (OM-3 carboxylic acids) in patients with established ASCVD, diabetes with an additional risk factor, or high risk of a future ASCVD event, who are on optimal statin therapy with elevated TG (≥ 180--\< 500 mg/dl) \[[@CR33]\].

Non-CV Conditions {#Sec6}
-----------------

Consumers may choose to use OM-3 dietary supplements for potential expectations related to a variety of non-CV conditions, including arthritis, brain health, eye health, maternal--fetal/infant health, and more. Despite the multiple purported benefits, systematic reviews and meta-analyses have found the clinical evidence for OM-3 dietary supplements in these health conditions to be insufficient, inconsistent, or negative \[[@CR34]--[@CR39]\]. For example, a systematic review and meta-analysis of 42 randomized clinical trials of OM-3 dietary supplementation for arthritis noted a moderate benefit among patients with rheumatoid arthritis, but insufficient evidence to determine the effect in other types of arthritis \[[@CR34]\]. In terms of brain health, a systematic review of seven clinical studies of OM-3 dietary supplements for Alzheimer's disease (AD) found that cognitive improvement was observed in some cases, particularly in very mild AD; however, the collective evidence was insufficient to support OM-3s in the treatment of AD \[[@CR35]\]. Similarly, a meta-analysis of three high-quality randomized controlled trials in cognitively healthy patients \> 60 years of age concluded that OM-3 dietary supplementation did not improve cognitive function \[[@CR36]\]. Regarding eye health, a review of dietary interventions for age-related macular degeneration (AMD) found that despite observational studies that suggested reduced risk of progression to advanced AMD, rigorous randomized controlled trials of OM-3s failed to show a decreased risk of advanced AMD development \[[@CR37]\]. A large systematic review of OM-3 dietary supplementation \[[@CR38]\] examined 143 studies in pregnant or breastfeeding women or infants and found small generally positive effects on birth weight and length of gestation, but concluded that OM-3 dietary supplementation did not have any consistent evidence of effects on peripartum maternal health outcomes or on infant health outcomes such as brain and eye health. Likewise, there was insufficient evidence to draw conclusions regarding the impact of OM-3s on developmental disorders/disabilities in children.

Differences between medications and dietary supplements {#Sec7}
=======================================================

Dietary supplements are widely available and popular \[[@CR40], [@CR41]\]; half of US adults and \> 70% of adults aged ≥ 65 years use supplements according to National Health and Nutrition Examination Survey (NHANES) 2011--2012 data \[[@CR42]\]. Dietary supplements are defined as products intended for ingestion to add further nutritional value and/or to supplement the diet including vitamins, minerals, probiotics, fish oils, herbs/botanicals, enzymes, amino acids, and protein powders \[[@CR43], [@CR44]\]. As such, they are intended for general consumer health and are not intended to treat any medical condition or disease \[[@CR43]\], despite advertising that often implies improvements in clinical conditions.

Patients and health care providers may mistakenly believe that dietary supplements are OTC medications \[[@CR7]\]. It is important to educate patients that dietary supplements do not meet the regulatory standards required for OTC drugs and are not approved to treat any disease \[[@CR43]\]. In fact, any statement claiming a benefit for a dietary supplement must be accompanied by a disclaimer noting that the stated claim "has not been evaluated by the Food and Drug Administration. This product is not intended to diagnose, treat, cure, or prevent any disease" \[[@CR43]\].

Key Differences in Regulatory Requirements {#Sec8}
------------------------------------------

Important distinctions between dietary supplements compared with OTC and Rx medications are summarized in Table [2](#Tab2){ref-type="table"} \[[@CR15], [@CR43], [@CR45]--[@CR48]\]. The FDA Dietary Supplement Health and Education Act of 1994 defines dietary supplements very differently from medications \[[@CR43]\]. Dietary supplements are not subject to the highly rigorous regulatory standards required for approval of Rx or OTC medications, do not have the same level of manufacturing and quality control standards, and are not required to establish efficacy or safety prior to marketing \[[@CR43]--[@CR45]\]. In fact, the FDA has no authority to review the safety and effectiveness of dietary supplements before they are marketed and only has the authority to order the removal of dietary supplements from the market if found to be unsafe or to have false or misleading claims \[[@CR49]\]. Thus, dietary supplements are considered safe until proven otherwise, whereas medications must not only prove efficacy, but must also prove safety to be made available to the general population. Even when the FDA issues warnings or recalls dietary supplement products, studies have found that very little happens in the way of protecting consumers \[[@CR50], [@CR51]\].Table 2Comparison of Rx drugs, OTC drugs, and dietary supplements \[[@CR15], [@CR43], [@CR45]--[@CR48]\]Regulatory requirementRx drugsOTC drugsDietary supplementsRx from HCP✓**✗✗**Rigorous FDA oversight✓✓**✗**FDA approval for marketing✓✓**✗**Safety and efficacy evidence✓✓**✗**Purity and quality control✓✓**✗**FDA approval to treat disease✓✓Not allowed*FDA* Food and Drug Administration, *HCP* health care provider, *OTC* over the counter, *Rx* prescription✓: required; **✗**: not required

Safety Considerations {#Sec9}
---------------------

Patients may view dietary supplements positively and favor taking supplements over medications \[[@CR52]\]; however, there have been serious safety concerns with dietary supplements \[[@CR50], [@CR51], [@CR53], [@CR54]\]. Patients may choose dietary supplements believing these products to be "all natural," yet many dietary supplements have been documented to include undeclared Rx products or even unapproved drugs \[[@CR50], [@CR53]\]. Given the public perception that dietary supplements are safe, it would likely be a surprise to consumers that dietary supplements have been estimated to be implicated in more than 20,000 emergency department visits and 2000 hospitalizations in the US annually \[[@CR55]\].

The high prevalence of dietary supplement use among US consumers, along with concerns about safety and misleading claims, prompted the FDA to issue a statement in February 2019 regarding planned efforts to modernize and reform regulation of dietary supplements, noting that as the popularity of supplements has grown, so have the number of entities marketing potentially dangerous products or making unproven or misleading claims about the health benefits they may deliver \[[@CR54]\].

OM-3 Product Selection: Important Considerations {#Sec10}
================================================

OM-3 Dietary Supplements {#Sec11}
------------------------

OM-3 dietary supplements are widely available and popular among consumers \[[@CR42], [@CR56]\]. A recent survey of \> 700 patients with CVD who were taking OM-3 products found that the majority of these patients (86%) were taking OM-3 dietary supplements without the recommendation/oversight of a health care provider \[[@CR12]\]. This is problematic given that OM-3 dietary supplements are subject to many of the same concerns as other dietary supplements, including lack of strict regulation \[[@CR45]\]. Multiple issues specific to OM-3 dietary supplements have been reported. For example, variable content of EPA and/or DHA, and inconsistencies with labeled quantities have been documented (Fig. [1](#Fig1){ref-type="fig"}) \[[@CR57]--[@CR61]\]. Another issue is poor product quality and purity, including contaminants, cholesterol, saturated fats, and oxidation products (Figs. [1](#Fig1){ref-type="fig"}, [2](#Fig2){ref-type="fig"}) \[[@CR57], [@CR59]--[@CR66]\]. Unwanted levels of saturated fats (Fig. [1](#Fig1){ref-type="fig"}) and oxidation products in excess of safety limits in several top-selling OM-3 dietary supplements have been documented (Fig. [2](#Fig2){ref-type="fig"}). While the clinical impact of partially oxidized dietary supplements is not established, oxidized lipids have been associated with negative effects on atherogenic lipid CV biomarkers and thus may have implications for patients who have or are at risk for ASCVD \[[@CR60], [@CR67], [@CR68]\]. There are data to suggest that contaminants such as polychlorinated biphenyls may counteract the potential benefits of dietary OM-3 intake \[[@CR69]\]. Additional, patient-centric concerns with OM-3 dietary supplements include high pill burden, ensuring proper/consistent dose, fishy taste/eructation, label confusion, additional caloric load associated with unwanted lipids/fats in these products, patient compliance/adherence, and cost considerations \[[@CR15], [@CR17]\].Fig. 1Variable and inconsistent omega-3 content of dietary supplements. **a** Eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) comprise \< 75% of the entire fat content of three different omega-3 dietary supplements available in the US. EPA, DHA, saturated fats, and other fats (consisting of mono- and polyunsaturated fatty acids) are presented as % of total fatty acids by weight \[[@CR60]\]. **b** In a study evaluating the actual omega-3 content of widely available fish oil dietary supplements sold in New Zealand, only 3 of 32 products for which OM3 content was measured contained EPA and DHA at levels equal to or higher than that stated on their labels, and the majority contained \< 67% of their stated label content \[[@CR61]\]. The dotted line indicates claimed level of OM-3 content.Adapted with permission from Mason 2017 \[[@CR60]\] and Albert 2015 \[[@CR61]\]Fig. 2Oxidation product content in top-selling OM-3 dietary supplements. **a** In a study of omega-3 dietary supplements available in the US, all three evaluated had oxidation product levels that exceeded recommended levels. The one prescription product evaluated had much lower levels of oxidation products \[[@CR60]\]. **b** In a study of 36 omega-3 fish oil dietary supplements sold in New Zealand, half of the products exceeded recommended oxidation levels \[[@CR61]\]. Dotted lines indicate recommended international thresholds including those recommended by the US Council for Responsible Nutrition.Adapted with permission from Mason 2017 \[[@CR60]\] and Albert 2015 \[[@CR61]\]

Rx OM-3 Drugs {#Sec12}
-------------

In contrast to fish oils and other OM-3 dietary supplements, Rx OM-3s are highly purified (Fig. [3](#Fig3){ref-type="fig"}) \[[@CR8], [@CR19], [@CR60]\] and required to meet strict FDA regulatory standards \[[@CR17], [@CR47]\]. Table [3](#Tab3){ref-type="table"} provides a comparative summary of Rx OM-3 products (DHA + EPA combinations and the EPA-only product) and OM-3 dietary supplements \[[@CR8], [@CR9], [@CR15], [@CR18]--[@CR20], [@CR43], [@CR45]--[@CR48], [@CR70]\]. In addition to the regulatory rigor required for Rx OM-3s, the simple fact that a health care provider writes the Rx and is therefore engaged in the decision-making provides patients with the benefit of medical supervision for their therapy. Of note, the EPA-only Rx OM-3, icosapent ethyl, does not raise LDL-C in the absence of concomitant statin therapy and is the only Rx OM-3 product with proven efficacy for both primary and secondary prevention in a CVOT (REDUCE-IT) in the contemporary medical therapy era \[[@CR9], [@CR71]\].Fig. 3Differences in purity between fish oil supplements and Rx OM-3s \[[@CR8], [@CR19]\]. Composition of dietary supplements can vary greatly between products \[[@CR60]\]Table 3Comparison of omega-3 products: Rx drugs and dietary supplements \[[@CR8], [@CR9], [@CR15], [@CR18]--[@CR20], [@CR43], [@CR45]--[@CR48], [@CR70]\]FeaturesRx pure EPARx DHA + EPADietary supplements/OM-3 combinationsHighly purified, quality controlled✓✓May contain unwanted/harmful ingredientsContains EPA✓✓Usually/highly variableContains DHA**✗**✓Usually/highly variableNot expected to affect LDL-C✓**✗✗**Approved to treat TG ≥ 500 mg/dl✓✓Not FDA approved to treat any disease or medical conditionProven CVOT efficacy on background statin therapy and other contemporary medical therapy✓**✗✗**Substitution/equivalenceN/ANot equivalent to and should not be substituted for Rx pure EPANot equivalent to and should not be substituted for Rx*CVOT* cardiovascular outcomes trial, *DHA* docosahexaenoic acid, *EPA* eicosapentaenoic acid, *FDA* Food and Drug Administration, *LDL-C* low-density lipoprotein cholesterol, *N/A* not applicable, *Rx* prescription, *TG* triglycerides✓: yes, **✗**: no

Substitution {#Sec13}
------------

Patients may be inclined to use OM-3 dietary supplements in lieu of Rx OM-3 products because of perceptions regarding cost or convenience; however, OM-3 dietary supplements are not considered by the FDA to be equivalent to Rx products and may not be cost-effective as there is no CV benefit. As previously noted, OM-3 dietary supplements are associated with myriad quality and purity concerns, including inconsistent/variable amounts of EPA and DHA \[[@CR57]--[@CR59]\] and presence of unwanted and potentially harmful ingredients \[[@CR57], [@CR59]--[@CR66]\]. Also, it has been estimated that, depending on the DHA + EPA content of a given OM-3 dietary supplement, patients would need to take anywhere from 3 to 112 times the number of supplement doses if attempting to reach Rx doses, corresponding to consumption of an additional 130--140 calories daily \[[@CR65]\]. Given these regulatory, safety, and patient-centric considerations, OM-3 dietary supplements should not be substituted for Rx OM-3 products \[[@CR15]\].

Among Rx OM-3 products, DHA + EPA combination OM-3s are not therapeutically equivalent to pure EPA \[[@CR70]\] and therefore should not be substituted for icosapent ethyl. This is particularly important because DHA may raise LDL-C and/or blunt statin LDL-C--lowering effects \[[@CR15]\]. Importantly, reduction of CV events observed with the Rx OM-3 icosapent ethyl in REDUCE-IT cannot be extrapolated to other OM-3 products.

Need for a Paradigm Shift {#Sec14}
=========================

Consumer self-care is often promoted as empowering. This culture of self-care is partly driven by the idea that individuals have both the right and the intelligence to choose what they put into their bodies; however, there is a prevailing misconception that "natural" products are safer than products manufactured by pharmaceutical companies. This assumption regarding safety is particularly misplaced in the case of fish oil supplements, given the well-documented issues with consistency of product content and purity. Unfortunately, consumers may not be making well-informed decisions regarding OM-3 dietary supplements, with almost 90% purchasing these supplements without supervision \[[@CR12]\]. Also telling is a report that sales of OM-3 dietary supplements rose steadily between 2007 and 2012 (increasing by \> \$100 million each year), despite an overwhelming lack of support for clinical benefits from randomized clinical trials and meta-analyses of OM-3 dietary supplements published around this time frame \[[@CR72]\]. Questionable labeling practices such as "pharmaceutical grade" or "clinical grade" and "tested in an FDA-approved laboratory" may lead patients to mistakenly believe there is rigorous regulatory oversight for supplements, on par with that for Rx or OTC medications. Patients who are not aware of documented inconsistencies between labeled versus measured amounts of EPA and DHA in many OM-3 dietary supplements would not realize that labels proclaiming that supplements provide "daily recommended intake for EPA and DHA" may not be reliable.

In addition, consumers may be selecting supplements based on incorrect assumptions regarding their efficacy. While all Rx OM-3 products are indicated for treatment of severe hypertriglyceridemia \[[@CR8], [@CR18]--[@CR20]\], dietary supplements are not indicated for this or any other medical condition or disease \[[@CR43]\]. Along these lines, while Rx EPA recently demonstrated significantly reduced CV risk in a randomized controlled clinical study \[[@CR9]\], these data cannot be generalized to dietary supplements or to other Rx OM-3s because they are not the same. Lack of awareness regarding this evidence gap between various OM-3 products may lead consumers, and even some providers, to choose dietary supplements in cases where specific Rx OM-3s are warranted.

Pharmacists have an important role in correcting misperceptions regarding OM-3 dietary supplements; however, many consumers do not purchase OM-3 dietary supplements at the pharmacy. Nonetheless, proactive approaches such as asking about dietary supplement use will help raise awareness, particularly among patients who have, or are at risk for, CVD and/or are taking statins. The American Pharmacists Association has recognized issues with OM-3 dietary supplements, noting that "while omega-3 dietary supplements can be an important part of consumer wellness, unlike regulated prescription and OTC drugs, dietary supplements are not required to meet strict FDA drug standards for safety, efficacy, and manufacturing and are not intended to treat serious medical conditions like very high triglycerides" \[[@CR73]\]. Likewise, the American Diabetes Association (ADA) guidelines state that evidence does not support a beneficial role for the routine use of OM-3 dietary supplements \[[@CR74]\]. On the other hand, the findings of REDUCE-IT have prompted the ADA to update their guidelines to include a recommendation specific to Rx EPA: icosapent ethyl should be considered for CV risk reduction in patients with diabetes and ASCVD or other cardiac risk factors on a statin with controlled LDL-C, but with elevated TG (135--499) \[[@CR75]\]. This is in line with updated recommendations from the ESC/EAS and the NLA \[[@CR31], [@CR32]\].

In conclusion, consumers and health care providers need to recognize critical differences between Rx OM-3 products and OM-3 dietary supplements to ensure that the optimal plan for each patient's health and wellness is created.
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